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Description 

This invention relates to microemulsions of P^?^ 

or agjrega'es are generally trarmlucantor transparent in Tne oil , n . water type 

Generally, translucent or transparent e^ 
microemulsions are generally more 0 r transparent emulsions are 

limited ^^.^^f^^^X ^V^ an oil-in-water mlcroemulsion. 

to known. Rosano in U. S.-/V-4/1 46.499 teacnes a {1) gelection 0 f a first surfactant 

Rosano prepared such a microemuls.on in a fcgMgPP™^ surfactant in the oil to be 

which is just barely soluble in the oil phase » [f^^^^^ZZ^oMo aqueous 
emulsified in an amount effective to yield a mi '^°' f onase w - rth agitation; and (4) finally, 
phase; (3) adding the oil with the more sokife in water than the first 

15 providing a second surfactant In the water JEE^^JJSSSSS ; Tne second surfactant may be 
surfactant to produce a ^s = ny^^^^^^ 

either added to the aqueous phase prior to add,t^ substantially clear 

used to titrate the lactescent -emulsion J™^™^*™ J^" readily dispersed in the aqueous 
mlcroemulsion is obtained^ When a hydrophobic ^f^ssolve the hydrophobic oil in a 

medium, is employed in the method of Rosano n 13 . . bj oi , diss0 | V ed in the solvent is 

solvent which can be dispersed m the ^ UMU ^ n e rf d,u ^:2^ 0 ^SCle ^5 described the preparation of a 
then treated as the oil phase in ffi^ta Srotrffluiroithane using 

microemulsion of a dimethylpolysdoxane a Mrophob.c u "^ d a J 0 , henol p0 , yet hylene glycol 
polyoxyethylene (20) sorbitan ™nolajirete a the first su ^^^^.k. are neither 
ether as the second surfactan j M »^"^^^ 5 3ni mterc^ulalons can be p«H»a«d 

sr^stt — • - be dispercea in the aqueous 

med ^ Um " .„ In u<?_A-3 975 294 and 4,052,331 teaches the preparation of polyorganosiloxane 
micrSStnsXr^^ 

least one n-alkyt monoether of a J^^of Tso^ 

radicals containing 5 to 15 carbon atoms; b) 5 to 35 percent of a sooium , m y p se|ected 
or branched alkyl radicals containing 6 to « «rbon atoms (c) 2 to 17 percent or at 

polyorganosiloxane. Also, the method of ^ jvoicallv the amount of surface active 

size less than 0.1 um) of ^^^^^^^^^^^0^ microemulsions were 
hydrocarbon radical containing from to ^^"p! Z^rtant Sre whh agitation, the amount of 
prepared by adding the aPPropr.a e^ne to a water-surf^ 

silane being 1) less than 10 P^^ d ^' g e h ^ of siloxanes of general 

f ° r Epl^SlIeSe (II refers to amino-functional-silicone-emulsions comprising 
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so a) an organopolysiloxane, . 

b) a nonionic or cationic surfactant, 

c) titanate compounds. 
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SfoSi 8 ^ T" t' X6d J 5 *. 0 ? 83 " 8 of a mash9r a «° subjected twice to high shear to produce a paste 
IlSrJfr 7t ate M Wlth W3ter and emu,S,fied wi,h "organization. The concentrate was am 
SSwn In^he art 9 * concentrated oil P artic,es ,n an oil-in-water emulsion as well 

5 tranS^int??!,^ th8 inVe -, ti ° n l ° proVide 3 51313,9 transluc en* silicone oil concentrate which can be 
s^n^mulstan^^ ^ 8n0S Xane mlcroemu,slon of the oil-in-water type and a method for preparing 

mJSftSiSS V 3 P ° ,VOrganOSi,OXane •*«*nul*n of the oil-in-water type characterized by 

10 s ^r 0 rT^^ii^^ ieast one po,ar radical attached to si through si -° - 

(B) a surfactant which is insoluble in said polyorganosiloxane, and 

(C) water 

wherein said polyorganosiloxane is the disperse phase and water is the continuous phase wherein 
is said polyorganos.loxane in said microemulsion has an average particle size of less than 0 14 urn and 
wherein sa.d polyorganosiloxane microemulsion is transparent and P 

a process for preparing a polyorganosiloxane emulsion of the oil-in-water type bv formulatino a 
translucent o,l concentrate from a polyorganosiloxane which is liquid at the tempore of mSg 
,n that tht nT 006 surfactant and water and then P"«ing the concentrate in water, which is ctamMtadta 
20 Jf^P. 0 ^ 3 " 08 ' 10 ^^ contains at least one polar radical attached to silicon through IS or 
Sh-O-C bonds or at least one silanol radical and at least one of said surfactants is insoluble in said 
polyorganosiloxane at the temperature of mixing, msoiuoie in said 

the amount of water added to form the translucent oil concentrate is of 4 to 30 parts by weight per 1 00 
M Polyorganosiloxane and forming a polyorganosiloxane microemulsion of the oil-in-water type by 

25 rap.dly dispersing said translucent oil concentrate in water where the average particle size tfsaid 
Scenf bv w^h?^ Z 6 T roe ™ ls r is than a bout 0.14 Mm and which contains from 5 to 55 
percent by weight of the polyorganos.loxane based on the total weight of the microemulsion 

The invention includes a translucent silicon oil concentrate further comprising a surfactant and water 
30 SS r S? d c. m J hat *V^ one "» a Po'vorganosiloxane which contains aHeast one polar radlca 
ftached to S. through Sh-C or Si-O-C bonds or at least one silanol radical which is K at the 
temperature of mixmg wrth the surfactant, the surfactant is insoluble in said potyonganosCne and 

^h~ a T Unt ° f1 ° ,0 2 ^ PartS ** Wei9ht Per 100 P arts ^ wei 9"t of polyoinosilLne and the 
water is present in an amount of 4 to 30 parts by weight per 100 parts by we£ht of polyorganosiloxane 
The preferred translucent oil concentrate contains siloxane units of general fonnuto 



and 



HaQtSiO,^.,,^ 

R c SiO (4 _ c)/2 



4o wherein 

a is from 0 to 2; 
b is from 1 to 3; 
c is from 1 to 3; and 
the sum (a+6) is from 1 to 3; 
45 xn^Z^t" D- iS 8 ™ no Y a |! nt hydrocarbon or substituted hydrocarbon radical and Q. is a polar radical 
S^n?™" ^"S^ ° r S^T 0 -* bonds w "ere Q contains at least one substituent selertS 
9 °r P COns, .? n 9 of am ,V! es ' amine sa 'ts. amides, carboxylic acids, carboxylic acid salts, carotaols 
phenols, sulfonic acid salts, sulfate salts, phosphate acids, and phosphate acidTalts or Q iTa^JdSS 

50 The present invention is practiced by first preparing a translucent, and preferably transparent oil 
concentrate. The translucent oil concentrate contains an polyorganosiloxane having at east one oola 
*S£^ a ° tant ' nSOlUble in the P°'vo^ a "osiloxane, and sufficient water to renS the fixture 
no cS Sn e en mPtn„i e i 0 t er ° f 8ddW ° n ° f the com ? onems *> form the trasn.ucent oil concenS s 
not critical. One method is to prepare an opaque mixture of the polyorganosiloxane and insoluble 
surfactant and then add sufficient water to obtain the desired translucWor m^^onco^SnT 

tooettr M*Zl P r ' 7" C0 " Cemrate ^ SimP ' Y miXinS the deSired amounts ° f three components 
f£ i ic- , 2 9 ap .P |lca , nt does not w, sh to be held to theory it is believed that the oil concentrate s 

The translucent oil concentrates may be either used shortly after their preparation or in manv cases 
^„°L e j; en ^ ea,8 1 aflerthe i r Pr, e P aration to prepare microemulsions containing pofyorganosl loxaTe of 
w]l^n a Jfh^ e |o„ n n 9 t enera, ; °k ^" C c en r eS COntaining Po'yorganosiloxanes which readily rea* with 
water will not have long term stab.lity. Such oil concentrates should be employed soon after preparation 
65 To prepare the microemulsions of this invention, the translucent or transparent oil concentred rapidly 
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"dispersed in water, in genera., the more rapid the dispersion of the oi« concentrate in water the smal.er the 
average particle size of the resulting emulsion. a9 nerally yield microemulsions where the 

Translucent oil concentrates which are ttm^nrt £ JjJHS w«5 ft I. Preferred that the oil 
average particle size is less than °- 1 *n,^,.tei™ otSnedfrom such an oil concentrate have an 
s- concentrate is transparent or clear and *e emuls ion JJ'^J^ ^red to as "microemulsions". 
average particle size of less than 0.14 Jim. Su * « mu ' 8 '°~" e D = 0 d f jSSdta water to form the desired 
Tne translucent or transparent oU J™"^" ^^ft^„ ™«< in a ^ number ° f 
fine emulsion or microemuls.on. The oil ' c f c ^"^ a ^^^entrate may simply be poured into the 
ways known to the art. For exampk v on a sma, ' «^^^ (-Iw y a8|W 5iv on a commercial 
w water and the mixture rapidly shaken by hand. For ^larger ^ P J be des irable. Such 

,s It is generally preferred feat both the fel 2™™*^^, an(1 temperatures consistent mith 

„ silicon Ihrough . silicon^rboc, Inond » "*^SS?l!3Sn fee oil conoontrare is prepared. Suifebte 
polyorsanosiloxsnss should be liquid at «*•••«*£*■ SesBlts, smides. carbinols, csrboxylle acids, 
polar radicals may contain subsufeen fesuch amines am mea^a o ^ ^ ^ 

r^So^ 

may be illustrated by the general formula 

R^SiC^-a-b^ 

contain additional siloxane units of general formula 
3g R 0 SiO,,i_c)/2 

J whe re cis1to3andRisamonova.enthydr rS 

radicals that can be present are alky rad.ca s such as the t2h as Se vin^l ally!, and hexenyl 

decyl, dodecyl, octadecyl and myn<tf I radicato, | jSji^'^^^ ..^ « *• 

«, radicals; cycloalkyl radicals such as the «« Xn2^ 2 Phanylethyl radicals; alkaryl radicals 
xenylandnaphthyl radicals; a ^^^ radicals such as 3 - 

such as the toM, "g^*^* ^XZ^ro^o^, bromophenyi, chlorophenyl, 
chloropropyl, 4 - b«mo^. S^^w^row^^^^ cyanohydrocarbon radicals such as 

^y^KatSloxe^s may be lllusrramd by fed 9 «rerel formula 
50 R 0 .„tt,Si(R i SiOUBOSIO)^IR„-nOV 

^^^^^^^^^^^ 

having even larger values of Ix+y) may be . jd| d j Sperse d in water in order to 

w means can be provided so th °^^^ pm T is a so preferred that both d and 

?2rr;CCirS.^^^ iganosiloxy units. Again, especially 

preferred R radicals are methyl, phenyl and ^nyl radjcals. irw9ntion so long as they have at 
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LTnS n rirhSt S -H ndiCa ,l ed SU,tab,e "** radicals ™* contain «"lne. amine salt, amide 

carb.no! carboxyl.c acid, carboxyl.c acid salt, phenol, sulfonate salt sulfate salt, phosphate acid and 

S3 ft ^ subsfttuen , te - T" 6 ^' 8 ' radical may a,so ta a hyd ™v radical. SttiS 

radical, all of the polar radicals should be attached to silicon through a silicon-carbon bond or XX 

is f HilTn? ^ P0 ' 8r r3d,CalS ' for hydrox y'' snou,d have *• general formula™^ whe£? 
is a divalent linking group composed of carbon and hydrogen atoms- carbon hvdrocen and I 
atoms; or carbon hydrogen, and sulfur atoms; and where G is a pola Sffl^^SZff 

~ SSUTJSSSS ethy,8ne * Pr0PV,ene ' h8Xamethyle - S"-"-*^^ 
-CH 2 CH 2 SCH 2 CH 2 -, -CH 2 CH 2 OCH 2 -, -OCH 2 CH 2 -, -OCH.CH.CH,-, 

O 0 

15 H II 

-CH 2 CH(CH 3 )COCH 2 -, -(CH 2 )3C0CH 2 CH 2 -, -C 8 H 4 C 8 H 4 -, 

O 

20 -Cs^CHjCsH,— . and the — (CH 2 ) 3 CSCH 2 CH 2 — 
^fnl^ 

2S by thrreneTforu a a n ° SilOXane '" S " amine - functiona « *• Polar radical is preferably illustmted 

— R'NHR 2 

wherein R' is the divalent linking group discussed above and R 2 is selected fmm mo n m „ n ^„.,v * 

-CH 2 CH 2 CH 2 NHCH 2 CH 2 NH 2 and -CH 2 CH(CH S >CH 2 NHCH 2 CH 2 NH 2 . 

35 Salts of these same amine-functional radicals may also be used in the Dresent iWnti™ F, am „,„ t 
salts include alky, carboxylate salts, ary. carboxy.ate salts, halide wSXSZ cZSe an^bromW^ 
other neutralization products of the amines with organic acids. cnl °ndes and bromides, and 

Two types of amide-functional polar radicals may be illustrated by the general formulae 

40 0 0 

II II 
— R'N(CR*)R S and — R'CNRf 

where R' is the divalent linking group discussed above, R 4 is a monovalent alkvl radical contain™ fmm 1 
45 !%rSE? and 3 **** ^ * e Sr ° UP COnSiSti " 9 * ^ogen.^^ 

O 

II 

— CHjCHjNHfCR 4 ) 

radicals. Preferably, the amide functional radicals used in the present invention are 

° ° Oo 

55 -CH 2 CH 2 CH 2 N(CCH 3 )CH 2 CH 2 NH{CCH 3 ) and -CH 2 CH(CH 3 )CH 2 N(CCH 3 )CH 2 CH 2 NH(CCH 3 ). 

The polar radical on the polyorganosiloxane may also be in the form of a carbinol In aeneral Pvamnioc 
of suitable carbinol radicals may be represented by the general formula CarDm0Un 9e " eral ' examples 

60 -R'Oi^H^.OI.JCjHsO.H 

where R' is the divalent linking group discussed above and e and f »ro h«*H *u- 
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formula —R'COOH 
polar radicals include 

-CHjCHaSCHzCOOH and -CH a CH 2 SCH 2 COOX 
— R'C 6 H w (OH) s _„ 

«, hB rP B« i S the divalent linking group and where * is 0 to 4. Polyaromatic rings substituted with hydroxy! 
S ^^^^^^^^ SrSrSanosi-oxanes include the 

20 3U,oS^ 

— R'SOgX 

for the sulfonic acid salt and 
25 _R'OS0 3 X 

30 formula 

-R'P(OH) a O 

or -R'P(0X) 2 0, 

this invention. Examples of such silanol . ^^"'"^ ^,^1^ copolymers of diorganosiloxane and 

. S2£SSSSS«55S^K1^^ ^ «— *• 

"°*Z - - j-j-j £ iSESTiSfltSKi 

be realized by one stalled "^• rt *^^P*^S^^7^, -d in the art should also realize that 

about 30 weight percent dmm w » ■ ineomorated into the microemulsions of this Invent.on, they 
65 translucent oil concentrate. 
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oolv^nSv^^fi 1 ~ ncentrat ? is P re P a 'ed by mixing the desired polar radical containing 
polyorganosiloxane, at least one surfactant that is insoluble in the polar radical containing polyoraano? 

tZEZ ^SS^VT- t0 or mixtu re. The insoluble surfaSmay 

5 Sol,!hZ ™! hJ L non on ' c ' or 3TP"pteric in nature. Generally nonionic surfactants are preferred 
* Y be ^, eterm, " ed by a sim P' e test - A sma " a™>"nt (fraction of a gram) of the surfactant is 

E nZ* Eif: SUrfaCtam S • SOlUbl ? th9 S °' Uti0n Wi " be C,ear - Genera "V' for su^cS n ttobetns^ e 
in most polar group conta.n.ng polyorganosiloxane oils the hydrophilic-lipophilic balance fHLBl of th! 

,o s S «Snn nt of Sh °ii" d M be C *™ M *»* ^ ™ S HLB value is *™ ^£ formal 

/o seechon of suitable surfactants and not as a limitation of the invention. For certain polar radical I contaS 
polyorganosiloxane, surfactants with an HLB value of less than 8 may be insoluble S ^IT !^ h. 9 
m.croemu.sions with average particle sizes less than 0.14 pm, by the proSuS of Ms invention lather 
HU * ° f *" SUrfaCtant in * e P 0, V°^"03iloxane oil is the SSiiSS^t^ 

75 ThJ h lL f If^ IUbl9 surf !f tants useful in *•» invention are generally well known and available in commerce 
These wen known surfactants include the sorbftan esters of fatty acids having 10 to 22 carter aTo™-" 
po yoxyethy ene sorbitan esters of C, 0 to fatty acids having up toTpenSm tVS^SE 
hSMST ""V* 0,0 10 ^ fatty 8dds ' P°Wethylene derivXes offaSy phenol 

20 fo to 22 ^^SSl^r * P . 10 95 Pe i° 8nt ethY,ene oxide; fa «V am ino and amido betaKS 
9? : V0XyethV ! ene conden sates of Co to fatty adds or fatty alcohols having up"o 

ntunT fo r V 6 j ,on,csu rf acta ntssuch asthealkylaryl sulfonates of 6 to 20 carbons in the aK 

E f * C ".*? y a ^ dS ^IP 3 ^" t0 °* fatt V sulfa * aa : Cto to alkyl sulfonates; alkali meCXsof 
2 fjTf?™*? 5 f3tty amine oxides: fa «y imidazolines of C, to C*, carbon atom? fattv 

amido sulfobeta Ines having 10 to 22 carbon atoms; quaternary surfactants such aTthe fattv 

carooxylated ethoxylated C, 0 to alcohols having up to 95 percent ethylene oxide- ethvlcnp ov,h» 
condensates of C 10 to fatty acid monoesters of glycerins having up to 95 Tpercem em'ylenlS.de £ 
mono- or d.ethanol amides of C r0 to fatty acids; and alkoxylated snoxanrrJSn^ iSSntao 

SK" I"* U " ,tS 8nd / 0r Pr0PVlene ° Xide UnitS; and Phosphate esters. As is weSS, Z » S of 
30 surfactente, the counter .on in the case of anionic surfactants may be any of the alkali metaTs ammonia or 
suteMuted ammonias such as trimethylamine or methanol amine. Usually ammonlun sTdTum and 

T U 'L are + P , re, ^ ed J n th u 6 0336 0f Cati0nic the counter ion is usually a h^afsXeor 

methosulftrte the chlorides being the most common industrially available compounds. The fo eloinn 

« 2!n^ r aVe h b r e " deSCnb A ed part,Cular reference 10 ^tty derivatives. It is tt?e £^ moiety ufuaNv 
3S form.ng the! lipophilic moiety. A common fatty group is an alkyl group of natural or synthetic orioln Z « 

S^JSZfTr*?" ^ ? r8plaC8d bV th8 corre3 Pondin 9 g ethy.enical.y^u^ 
ZXl?^ lene linkages such as commonly occur in nature. Common unsaturated groups are olev? 
mXZ^ t ^n^ y ' 3nd deceny I . In appropriate cases, as known in the arJZ^l'yi group' 
may be cyclic, i.e., cydoalkyls, or may be straight or branched chain. When a single nonionic surfactant & 
40- employed as the insoluble surfactant, the cloud point of the surfactant "Slid be hiaherS th! 

STZ St Wt !! Ch *! 6 f mi il Si0n iS Prepared - 11 a PP eare mat 3 "oh nonionic surfacUnteSe with low 
™„ P t °2f ma y. t baused rf other surfactants which are also insoluble and have high cloud po nte are also 
present. Other suitable surfactants indude sorbitol monolaurate - ethylene oxide condensate r SbS 
monomynstate - ethylene oxide condensates; sorbitol monostearate - ethylene ^ oxidrconden^ 
45 « P eTi'nf co " den3ate3 ; myristylphenol - ethylene oxide Z£ST£$. 

ttlCZt oondensates; nonylphenyl - ethylene oxide condensates; stearylphenoT - 
condensates; lauryl alcohol - ethylene oxide condensates; stearyl alcoho - ethylene oxide 
condensates; secondary alcohol - ethy ene oxide condensates such as c JLr ^T;, "f k . 

S££TS 6thy 'r 0 , Xide ;• deCy, amin ° beta,ne: «« = SuSbSTS? aS be^in ico 
50 imidazoline; coco sulfoimidazo ne; cetvl imidazoline- 1 - hvrimwpthwi ? L^ILmHII , • ' 7. 

1 - hydroxyethy. -2 - mixed heptadecJny. hJSS^tSSEl 'niXS Se'dS 
S y i a h m t me t° X : de i coco amid0 dimeth Yl amine oxide; sorbitan trisiearate condensed wrth elhyS 
°n £1 . ^ tn0 ' ea . te condensed with ethylene oxide; sorbitan trioleate; sodium or polassium dodecl! 

sot ide s^^ 

Surfactants preferred for the practice of this invention indude the octylphenoxy oolvethoxv etharmk 
. Copny,^^^ 

fis name Aerosol®; polyethoxylated quaternary ammonium sahs and ethylene oxTde condeSin S 
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As one skilled in the art would realize . not .n ^^"^f a Some of the surfactants of a given 

s will be suitable as the primary surfactant ,n the practice J*"^ 8 ^^ be suitaole for use as the only 
series may be soluble in the siloxane o.l of interest and, ™™° T *'"™° Other surfactants may have cloud 
surfactant" or primary surfactant ir ^'^SS^StS'STO^S^ of a translucent oil 
points that are too low or have other properties _that do . not aim X1g gnd 

Concentrate. The Triton* series of n ™°;^^ otis o ° th invention and. therefore, are not 
fo X35 are soluble in most, .f not all, of the po .^ r 9 an ° s ^™. Triton ® X 100, as well as others in the 

^Ta^uK 

, 5 siloxane oil may also be present m the o.l concentrate ^ "JJJ™! ™£\txte other surfactants will be 
insoluble surfactant will be referred to as the pmnary * u ™«™ b emp | 0 y8d, among other 
referred to as m ^^^ST^ ZSS^S SSSS. Timprove'the stability of the 
things, to improve the stability o ™ e ^ nan cle size of the final microemulsion. The secondary 
microemulsion, or to allow for smaller ^ a S« iurfactTirt is added to form the translucent oil 

20 surfactants may be added* tthe i J^^S^^JS^ZSS^ot^nmf^mM 
concentrate, or they may be added to me °" c °7/ r n J"', v d isoersed therein, or they may be added to the 
to the dilution water before the o.l concentrate is rap. f ^.f » sp t | r ™ Translucent oil concentrate and the 
final microemulsion shou.d be added to form a 

resulting translucent oil concentratetums ZZZL-, surfactants may be anionic, cationic, noniomc, or 

25 translucent oil concentrate once again The J her soluble or insoluble in the 

amphoteric The n "J*f" n SS 2S^?a« the same general types of surfactants 

one insoluble surfactant be P^^'P, ^n^luiLnfo^n^mrato should normally be in an amount 
The amount of primary surfa«an in the ^"^^"i^y^^oxane in the dispersed phase, 
to provide at least a monomolecular layer of surfactan for me poiy g sur factant may be used 

Lower levels, down to about 80 percent ^ ■^"^^^^' e 2Srf^5. Naturally, levels of the 
but microemulsions produced from such o , '~""^ e 1 ^_^t S ed and. indeed, are preferred. As 
primary surface in excess o the one m ?"om^ |ayer coverage 

one skilled in the art realms tte amount of P r, ^ry f^acta nxsu distribution, and the 

will depend on the particle size of the PO^^ d dfe d hases . In 

surface area occupied by the ^f^* m l° cu ' 8 * ;** vXanosnoxwe in the microemulsion the more 
40 general, the smaller the average pa^le s«e of primary surfactant should 

surfactant needed to form a monomolecu ar ^^^{^^ per 100 parts by weight of 

SS TSi by weight per 100 parts by "J**^ 

The amount of water used in the o.l connate . the* ^^Se wHI depend upon the specific 
concentrate. The amount of water needed to farm i a _ c ear .concentrate win oep , po h 
polyorganosiloxane and surfactant used as well as their retetve amounts -iJ«J» 

or less water to form a translucent on cwwi iril ^ disQerse< j j n water to form microemulsions 

The translucent or transparent ^omrtM « jjpjJV * screed n wa t a ^ „ 

with average particle sizes of less than 0.14 urn JJJJ djlution water so that the resulting 
rapidly disperse into is not critical so long as (1) there » •JJJJ™, 0(1 has sufficient stability for its 
microemulsion is an o.l-.n-water type and (2) the ^suiting mi °^ u .^^ ^^in frtm about 

intended use. Microemulsions may be p^^^^ weight of the 

5 percent tc , ■ i percent by 10 to 40 weight percent of 

microemulsion. Preferably, tne microemuisiona mi - ropmiJ | s i on Microemulsions may be prepared 

the polyorganosiloxane based or .the weight of the ^^^^TLnomcB^ unattractive, 
with even less of the polyorganosiloxane^ but such e m Jisror. may P transparent in 

The microemulsions prepared by the methods o this ^^'^ on h e ^ smal| y articlesize(these 
appearance with an average p«tf*» o ^^J^^^^co^^ products, as 

srrin:a^ 



30 

one i 



35 



45 



50 



55 



EP 0 138 192 B1 

SrS nd rt! 00r Tu " d sanitizers - Such microemulsions may also be used to treat leather and 
textile goods. Other uses will be apparent to those skilled in the art 

The following examples are given by way of illustration and not by way of limitation "Parts" in the 
example, unless ind.cated otherwise, means "parts by weight". Percentages, unleScated She^iTe 
5 are percentages by weight. Particle size determinations were done on a Malvern® RR102 SoectmZt*; 
fitted with a M2000 correlator and a 632.8 nm laser light source using tneSpie of qSdSS 
scattenng and the cumulant method of 0. E. Koppel [J. Chem. Phys., 57, 4814 (1972H. Bo? ™e transLX 
oil concentrates and microemulsions were examined in an one ounce via! for visuar a ^ance 

jo Example 1 

hm«JT^ exam P ,e show * the Preparation of a microemulsion of an amino-functional silicone by several 
different procedures. The amino-functional silicone can be described by the general formula 

(CH 3 ) 3 Si0[(CH 3 ) 2 Si0UCH 3 aSi] s Si(CH 3 ) 3 

7 5 

where Q is the monovalent polar radical 

— CH a CH(CH 3 )CH t NHCH 2 CH 2 NH 2 . 

20 i J? L he firSt m ? h °u' 3 of 18 parts water and 14 P arts of *e nonionic surfactant Triton® X405 

(octylphenoxy polyethoxy (40) ethanol, 70 percent in water from Rohm and Haas Co PhNadelohfa 

aZo^fon"? 8 r ''^ Wth an < 3ir Stirr6r at 350 rpm - To Ms stirred "*> added 00 p^o?!he 

ammo-functional sihcone over a four minute period which produced an opaque mixture. To this ooaoue 
mixture was added, via a syringe pump, the nonionic surfactant Tergitol® TMN^(Ttrimeth v °^onv« 

25 polyethylene glycol ether from Union Carbide Corp., New York, New YoriO at a rate of 04 mZK™ 
was continued throughout the addition process. After addition of about 20 paS of ^TMN^Z'so lution 
became translucent Addition was continued until 29 parts of TMN-6 had been added. The final solution 
(the oH concentrate) remained translucent and contained about 67 percent silicone oil 

The oil concentrate was rapidly dispersed in a large volume of water (about 2000 parts') by addino the 

30 oil concentrate to the water in a vial and shaking the vial by hand. A translucent ffmicroemufs on 
conta.nmg about 5 percent siloxane oil with an average particle size of about 0.09 Mm was oEn£ 
A second method was employed to prepare a similar microemulsion using the same silicone oil and 
surfactants. One hundred parts of the amino-functional silicone were placed in a KSwE 

« Z 0Perat .'- 9 3t 350 rpm - Th6 Ter9it0,e ™ N " 6 surfactant < 29 ^ was added ovt a P onem*we 
35 period. The resultmg mixture was opaque. The Triton® X405 surfactant (1.4 parts) was add^J to Z S 
which remained opaque. The oil concentrate was prepared by adding 18 parts ; wateTtD the sEnl 

b^n w1 nt ? Ver 3 ^ H inUte Peri ° d After about ha,f ° f *® w *er has been added, tie S 

began to dear; after about one-half to one-third of the water had been added, the oil concentre wTsX^ 
and remained clear after all the water was added. The dear oil concentrate wa visual K5 to tte oi 

40 K! P T r6d the , fifSt pr0cedure out)ined above - Afte ' ^^"9 ol concSta for t 
minutes, a few drops of the oil concentrate was added to a vial of water (equivalent to 2000 rarte water nlr 
100 parts sHicone oil) and mixed by hand. A translucent microemulsion was obtained partS water 

°l C ° n ? ntrate P re P ared °V *■ second method was clear and capable of forming a microemulsion 
after storage at room temperature for at least two months. After about 4 months storaoe the oM 
concentrate separated into three layers and was no longer capable of forming ! ^ microeSion 

Example 2 

„ f ^?|^e hundred parts of the silicone oil described in Example 1, 29 parts of Tergitol® TMN-6 and 1 4 carts 
of Triton® X405 were mixed to form an opaque mixture. Water was added slowly wtoagkation untiTTl 
adH P S H°L Wate : bee " addCd t nd - the u mixture ™* ^ear. A few drops of the 7cSSSS. 2nJJ 
added to water m a vial to obtain about 5 percent silicone oil emulsions. After addition Ttheon 



45 



50 



55 



Time delay (sec) Particle size (um) 



5 0.075 
so 10 0.102 

45 0.181 



65 



of h 9 de ! ayS 2 f ,6SS th ?" ° r equal t0 ten seconds > a microemulsion was obtained. With a time delav 

of 45 seconds only, a fine emulsion was obtained. Thus, it appears that the smallest average pa^ 



9 



5 



10 



EP 0138192 B1 

obtained when the de.ay between addition of the oil concentrate to water and dispersion of the oil 
concentrate in the water is kept to a minimum. 

was also obtained but it was not as clear as that formed at 23»C. 

E*a m P |e 4 . ^ aina A wiih 100 Darts of the amino-function silicone oil of Example 1 and 

SrtdT »i" of «>e fwWng emulsion was dsttmw,«o. 



?5 



20 



25 



30 



35 



40 



Run No. 


Parts H 2 0 
added to 
oil concentrate 


Appearance of 
oil concentrate 


Average parti 
size (um) 


1 


0 


opaque 




2 


3 


opaque 


1.8 


3 


6 


opaque 


0.290 


4 


10 


hazy-blue 


0.115 


5 


15 


clear 


0.048 


6 


20 


clear 


0.048 


7 


25 


clear 


0.099 


8 


30 


clear-blue 


0.153 


9 


35 


opaque 


0.218 


10 


45 


white 


0.216 


11 


1871 


white 


0.219 



45 



50 



water to form the final 5 percent silicone emulsion. 

ttZS&^t^&EE -0 3*. MM •< -«or . ta. «™,s,o„s 
containing varying amounts of silicone. 

Percent silicone 

oil in final Average particle 

emulsion size (um) 

— r 0.088 





10 


0.082 


60 


20 


0.082 




30 


0.080 




40 


0.087 
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the SERIES ttSfiSS!"' 4,16 particle sizes appeared 10 be virtua,,y independent of 

Example 6 

Several emulsions similar to those described in Example 5 were prepared exceot that the amount «f 
he surfactant.was.s.gnificandy reduced, A clear oil •^m^W^^SSR^S^&S'SS^' 

t^h^ZITT T ta T 9V}0 parts of * e amino-functional silicone of Exampte 1 and ?3 pate o 
Tergrtol® TMN-6 surfactant. The oil concentrate was added to 2000 Darts of wat^r with n™ ^1° . pa^ i 0, 
resulting clear blue emulsion (about 5 percent silicone) ^"IX^S S d JS^ ha 

Example 7 

too n^o! * con ? ent r at ^. wer f spared by adding varying amounts of water to an opaque mixture of 

^T^rrs^^^"""^-^ 'ssstssssss: 



20 


Parts of water 
added to oil 
concentrate 


Appearance 

of oil 
concentrate 


Appearance 
of final 
emulsion 




16 


Not clear 


Opaque 


25 


20 


Almost clear 


Opaque 




23 


Dear 


Translucent 




24 


Clear 


Transparent 


30 


25 


Clear 


Transparent 




27 


Clear 


Transparent 



35 water"'* dear °" COncentrates 9 ave satisfactorily fine emulsions or microemulsion when diluted in 
Comparative Example 1 

m'SiSSSSii: J » m^^SSS??* S ?' ze . ernu ' sion usi "9 tne amino-functiona. silicone 
ethanni fmm bSI?? L u P ? f f Tr \ ton X10 ° < a non.onic surfactant, octylphenoxy polyethoxy (9-10) 
ethanol. from Rohm and Haas Co.), and 1.4 parts Triton® X405. The silicone oil and surfactant, fZmZi .„ 
opaque m.xture which was not rendered clear upon the addition of water Mutton /o?ff«S.!?S 

™ ntW ?A* rm • 5 1 r0ent Sili0one emu,sion > in the *>™ manWes^eariir g^ol 1 

coarse milky dispersion. Substituting Triton® X45 (a nonionic surfactant. ooMpSS^SS^bI 
ethanol, from Rohm and Haas Co.) for the Triton® X100 surfactant gave Hmilar c^ar^ dSoereion 

the ZSZn m T 16 f mU ' S ° n ' 38 deSCnbed in thiS present invention - a%urfactant te ^SSSTaK 
the formation of a clear oil concentrate upon the addition of water. 

Comparative Example 2 

An attempt to prepare a small particle size emulsion was made using the silicon oil d^rrih-rt ■„ 
Example 1 and Tergitol® TMN-3 (a nonionic surfactant, trimethyl nonyl I pS^SJkm alvcolSfrom 

2E7n f ^™f^ nt 8^»«^ mixture withoutthe addition of water. UpSndilutiSvS^KSSo 
Sff Jfail^ °° arSe e , mUlSi0n . ^ 3S ° btained - Even with 2 and 5 of water added to the siS 
SXW"* . U - 9 ' 3 m ' l! ^ emU,S,0n W3S 0btained u P° n di,ution in about 2000 parts water To form 
surtable fine emuls.on or m.croemulsion, the surfactant should be insoluble in the^licone oil 

Example 8 

This example demonstrates the preparation of a microemulsion using a carboxvlic acid functional 
polyorganosiloxane. The polyorganosiloxane used can be described by ?he 7mS formula 

(CH 3 )3SiO[(CH 3 ) 2 SiO] 95 [CH 3 QSi01 3 Si(CH 3 )3 
where Q is a monovalent polar radical of formula 

65 — CH 2 CH2SCH 2 C00H. 
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a u, ,rfHinn <; narts of water to a white opaque mixture of 100 parts of 
A clear oil concentrate was prepared ^f^ISSTln* X100 The clear oil concentrate was 
thepolyorganosiloxaneand29 P artsofthe^ wgter> g c)ear b|ue 

rapidly dispersed in ^.^.^"^^XdSTS wfth an average particle size of 0.063pm was 
microemulsion containing about 5 percent s.l.con ort wrth an a , g p ajn| gbout 50 percent 

obtained. When dispersed in only 66 parts o HA a ^ ^^ToJ slightly more viscous than the 
silicone oil was obtained. The 50 P™*"**™™^^ 

iffsfi^irff p-** sL ° f 0053 ^ m when rapid,v 

dispersed in 2000 parts water. 

'^htLmpleshowsthepre^ 
with nonionic surfactants from ^heTntorf 9 ^nes^The su rtacw » ^ ^ ^ ayerage 

^ofS^ aoueous so.ut.on). are given below. 



75 



20 



25 



30 



Surfactant 


Av. No. 
EO units 


Cloud point (°C) 


HLB 


X15 


1 


insoluble 


3.6 


X35 


3 


insoluble 


7.8 


X45 


5 


0 


10.4 


X114 


7—8 


22 


12.4 


X100 


9—10 


65 


13.5 


X102 


12—13 


88 


14.6 


X165 


16 


100 


15.8 



3S 



40 



45 



SO 



55 





Oil concentrate 




Final emulsion 


Surfactant 


Parts H 2 0 
added 


Appearance 


Appearance 


Particle 
size 
(|im) 


X15 


1—2 


Not clear 


very coarse 




X45 


5 


dear 


white 


0.74 


X114 


5 


clear 


clear blue 


0.068 


X100 


5 


clear 


clear blue 


0.067 


X102 


5 


clear 
(slight blue) 


clear blue 


0.073 


X165 


13* 


clear (very 
slight blue) 


translucent 


0.246 



60 

surfactant. 



•Triton* X165 is a 70 percent aqueous solution. All the water in the oil concentrate came from the 
out iBCtant. 

0 sia^rrrssu^^*,,..*... 
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*"? ? W " 0t Vield 3 SUit « ble emulsion sinC8 ^ doud point (0°C) is less than the temperature at 
which the emulsion was prepared. Oil concentrates containing surfactants X1 14. X100 and XlS3 ySded 

o^Z™ , US,n9 the Pr K C6dUre ° f thiS Present invention - *° oil concentrate wit , suSm X165 
* InZZlZ , S,0n US ' n9 th9 procedure of invention. It is possible, however, that X16S could be 
P & J n^? 3re ™ croemu,sio " s « *e water content of the oil concentrate is reduced 

f^ Were J P ? ared using ^nibinations of several of the above described Triton® 
surfactants and the carboxyl.c add silicone oil. A clear oil concentrate was prepared from 100 parts of the 

rapidly d.spers.ng the oil concentrate in about 2000 parts water, a clear blue microemulsioTwas obtained 
™* an average particle size of 0.051 pm. Another clear oil concentrate was prepared by mbT 1(2 oaS 

Xl^whSir" 0 a T d K?" °T 0i !\ 1 ^ PartS Tn ' t0n * X3S (which is so,uble in ^e oil) and 2™ pa^ TrftoS 
X165 (which is insoluble in the oil). The 21.5 parts Triton® X165 contained 15 parts of the surfactant and 6 5 
parts water Upon rapidly dispersing the clear oil concentrate in 2000 parts of ZZ? fctea, blue 
rn.croemuls.on (average particle size 0.072 um) was obtained ' ° ear blue 

75 

Example 10 

This example shows the preparation of a microemulsion with an anionic surfactant The anionic 
. surfactant used was Aerosol 
American Cyanam.d Co., Wayne, New Jersey). One hundred parts of the cartooxX ac id famine 

20 cTear°o1 a co 0 nS^ ™ B T pto 8 T 36 P-rt ? ° f the AerOS °'° ^ SO,ution ° S 

dear ori concentrate. The oil concentrate contained 28.8 parts of the actual surfactant and 7.2 parts of water 

S^on^S.f U, ' 0n - Whe r di,Uted in 2000 parts of wate ' ""der conditions to P in?uS7apfd 
d.spere.on an excellent microemulsion containing about 5 percent silicone was obtained 

, Hii..»£rvi m °, r0 ° m tem Perature storage, the oil concentrate was still clear and," upon raoid 

25 Se"^ 

Example 11 

This example shows the use of an anionic phosphate ester surfactant to prepare the microemulsions of 
this inventton. The polyorganosiloxane used the carboxylic acid functional silo^anp « Hol^JL 
Example 8. The phosphate ester was Gafac® LO-529 fromGA ' cSrSon New York NewTorS ™ s 
phosphate ester is the sodium salt of complex organic phosphate esters of gleral f^ia 

RO(CH 2 CH J! 0) n -PO(ONa) 2 and [RO(CH 2 CH 2 0) n ] 2 -PO(ONa) 

where R is an alkylaryl radical. The Gafac® LO-529 surfactant contains about 12 percent water A clear oil 
pr f pared fr ° m 1 °? p3rtS ° f the Po'vo^anosiloxane oil and 40 parts Gafac® LO-M (35 2 
a^rt^oimS 

Example 12 
This ex< 
0.14 jim usir_ 
general formula of 



30 



35 



40 



txample 12 

This example demonstrates the preparation of emulsions having an average particle size less than 
iXJS Zfufa oT ° ,,S haV!n9 Wld6,V d ^ rin9 dG9reeS ° f P o| vmeLtion. The sKsuSa 



45 



(CH 3 ) J SiO((CH3) 2 SiO] > [CH 3 QSiO] y Si(CH3) 3 
where Q is the amino-functional radical 



so — CHjCHICHaJCHjNHCHjCHjNHa. 

One hundred parts of the silicone oil was mixed with 30 parts of Triton® X1 00 nonionic surfactant tn n, uo =»„ 
opaque mixture. Sufficient water was added to the silicone oil and surfactam m°2^ "to £e a clear ou 

^ n ,?. e r ate -^ e ° 1 - ooncen 1 trate disp8rsed rapidl * b V hand taking in 2000 parts^f wa^er to foZ an 
5S emulsion with a silicon oil content of about 5 percent 

The first silicone oil had a degree of polymerization of 50, that is (x+y) eouals 48" and about a. r m„i 
percent of amino-functional groups. The second silicone oil had a degree of'po T^£S£Sw Td 
tTaL^l EfT"* ° f r'^^onal groups. The third silicone oil had a degree of potymerization of 
300, about 5 mol percent ammo-functional groups, and a viscosity of 32,000 cs at 25»C The oili «nM 



65 



13 



Degree of 
polymerization 
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x y Appearance 


Particle 
size 
(Um) 


50 


45.75 


2.25 


clear blue 




200 


188 


10 


clear blue 


0.070 


300 


283 


15 


translucent 


0.198 



M T*es,.Iconeo«. 8 w<^ 

The 300 degree of polymerization sil.^ e rapid|y ,„ th 

the 300 degree of polymenzat.on »'^XleT»S^f thTsoO degree of polymerization silicone oil 
water by shaking the mixture by ' hand. ^^^S^^^^i^Smln^Vm^i^n 
,s concentrate was added to water and ' '^^'f^P'^ample of this same oil concentrate 1300 degree of 
obtained had an average parttcle siza ° f 

polymerization siloxane) *«»J^^^;S^lSn^W dilutlno this aged oil concentrate in 



20 



EXa A Pl c.ea 3 r oil concentrate was prepared by firs, mixing 100 parts of an amino-functional 
polyorganosiloxane of average formula 

{CH 3 ) 3 SiOt(CH a ) 2 SiOl47. 5 [CH 3 QSi01o. 8 Si<CH 3 ) 3 

25 

where Q is an amino-functional monovalent radical of general structure 

_CH 2 CH(CH 3 )CH 2 NHCH 2 CH 2 NH 2 

30 and25partsofanonionicsuri*c^ 

carbon'atoms, ^^SSSSSS^ ^M^SKimrtn. only one-half unit 
water. As one stalled in the art tea ™V™™ " ^ mic roemulsions which contain polyorgano- 

of (CH 3 QSiO , this example also illustrates the WW"^ ™ ' jloxanes wjthout SU ch polar groups. 

35 siloxanes which contain polar 0 W In^™**; 'flSS^EfSSo parts water to form a 
One portion of the clear oil "^^J^t^JSSSL wafrapidly dispersed in 1765 parts of 

m ~£XX2S&£ V2Z ^pSyorganosiloxane of the general formula 

(CH 3 ) 3 SiO[{CH 3 ) 2 SiO]4o^[CH 3 QSiO] 7 . 6 Si(CH 3 ) 3 

where Q is an amino-functional radical 
45 _CH 2 CH(CH 3 )CH 2 NHCH 2 CH 2 NH 2 . 

SiOH groups, 15 percent of 

(CH 3 0) 3 Si(CH 2 ) 3 NH(CH 2 ) 2 NH 2 , 

60 and 10 percent of CH 3 Si(OCH 3 >, One hundrec -J^^^tS S15Sl£S£ 
XlOOnonionicsurfa^ rapidly'dispersed into various 

es SSsT^wnS? intS. also included Triton® X405 surfactant 

14 



55 
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5 


Water 
(parts) 


X405 
(parts) 


Particle 
size 
(pm) 


Approximate 

ollllAJI lc 

content 
(%) 




1QCA 

lODU 


0 


0;065 " 


5 




1812 


48 


0.049 


5 


W 


1764 


96 


0.046 


5 




764 


96 


0.047 


10 


15 


330 


30 


0.049 


20 




300 


27 


0.1* 


20 



•Estimated from the appearance of the clear microemulsion. 

* -J* 16 20 ( ^ r S nt si . licone microemulsion prepared with 330 parts water and 30 parts Triton® X405 was 
further tested. The microemulsion was kept at 55°C for 7 days with no change in appearance with a final 

throuo 9 h XKEZ 2 *f 3 ^ Upon ^ ■if" 0 " z f ethy,ene 9,yco1 (1 %) - the fdElSSXZ OSi 

through a minimum of 5 freeze/thaw cycles. After 5 freeze/thaw cycles, the average partide size was 0 052 
morons. Without the ethylene glycol present the microemulsion broke after only one fre^haw cycfe 

parts of water and 96 parts of Triton X405, had an average particle size of 0 OsTum 9 
Example 15 

This example shows the use of cationic surfactants to prepare microemulsions from amino-functionai 
s.loxanes. The polyorganosiloxane employed was of the average general formula 

(CHjJaSiHCHal^iOU^ICH^SiOJ^SiJCH^ 

where Q is 

— CHaCHfCH^CHjNHCHjCHjNHj. 

*™*" re o» *e amino-functional siloxane (100 parts) and the cationic surfactant Ethoquad® C/12 (30 oarts) 

TS^^SSSmSt^St^ a12 , iS 3 P^ 8 * 0 ^ ^ternary ammonTum salt frS 
ni^ni;; . 9 ' 55? t Up ° n addmg 4 parts oiwater a clear oil concentrate was obtained. When the 
oL?„J?w^i e T d,,uted . I ra P' d, V about 2000 parts water, a translucent blue microemulsion was 
obta.ned. When the same oil concentrate was diluted rapidly in about 2000 parts of water containing im 
parts of Tnton® X405 a clear blue microemulsion with an average particle size 3SJ?5i SST58n!d 
In-t^f ' -Trf re ^ ained Cle3r f0r at ,east 5 months at room temperature. T^e aged clear oli 
ZSSTJSS 2 a 0?0%?rL Ue wT; C r miJ,SiOn ^ 3n aVera96 PartiC ' e Si2S * 0 061 - when C 'r e a a pidly 
n»rt^If*! r a Clear G i' C ^ cen t ra * e was Prepared by adding 3 parts of water to an opaque mixture of 100 

55 Example 16 

am i^l^ mP ^ de ^°* nSt T teS the ^ e P aration of microemulsions with polyorganosiloxane containing 
amrde groups. The first polyorganosiloxane employed had the average formula 

(CH 3 ) 3 SiOf(CH3) 2 Si01 96 [CH 3 QSiO] 2 Si{CH 3 )3 

60 

where Q is 

0 O 

65 -^H 2 CH(CH 3 )CH a IM(CCH 3 )CH 2 CH 2 NH(CCH 3 ). 
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A d_ o„ concent wa, opined %^^^ X IS^^SSS£3Z 

The second polyorganosiloxane had the general formula 

(CHJaSiOKCH^aSiOl^lCHaQSIOlaSKCHaJa 

w where Q was Q 

-CH 2 CH 2 SCH 2 CNH(CHaCH 2 CH2CH 3 ). 

ether of a linear alcohol from Union Carbide Co xpom ionj i ™™ ^ f ? 2 rf th „ c0( , cent rate 
obtained The microemulsion had an average part.de s.ze of 0.042 urn. 

20 

Example 17 f„ rmat inn of microemulsion of a polyorganosiloxane which contains a 

So^n*^ can be described by the average formula 

25 (CHalaSiOKCHaJaSiOlwlCHsQSiOl^itCH,), 

where Q is the monovalent radical 

-CH 2 CH 2 SCH 2 COOU. 



40 (CH^aSiOKCHaJzSiOleylCHaQSiOlaSitCH^ 
where Q is 

— (CH 2 ) 3 0[CH 2 CH(CH 3 )0] 2 . 5 H. 

pal^ water and 48 parts Triton® X405, a translucent microemuls.on was obtained. 
^Tn'lhis 1 example, a microemu.sion containing hydroxyl-endblocked P^g^^JiySS 

KIISSS parts of Triton® X405, a microemulsion containing about 10 percent silicone 
with an average particle size of 0.090 pm was obtained. 

EXa T!s G example demonstrates the use of a l«V0^ S^^f^ ^ 

different polar substituents. The polyorganosiloxane is illustrated by the average formula 
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where Q is 
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(CHJjSiOKCH^SiOUCHsQSiOJ^iJCH^a 



-CH a CH(CH 3 )CH 2 NH(CH 2 CH a NH(CCH 3 ). 

A mfodure containing 100 parts of the polyorganosiloxane and 30 parts of Tergitol® 15-S-7 nonion.v 
to surfactant was opaque. Upon the addition of 18 parts water, a clear oil concent ale was obtained X? n£ 
concentrate was rapidly dispersed in 320 parts water and 31 parts Tri?o£ S£ A dear veH™ blue 

So^nSxir rage partide size of 0041 ^ was obtained *** co ^ d 

15 Example 21 

This example illustrates the preparation of a microemulsion from a polyorganosiloxane contains 
mono-organos.loxane units. The polyorganosiloxane was prepared by blending ,15 i paS °° nta,nm 9 

(CH 3 0) 3 Si(CH 2 ) 3 NH(CH 2 ) a NH 2 

20 

and 85 parts of a siloxane (viscosity: 120 mm 2 s which contained 22 nercpnt ru <xn 

(CH^SiO units, and 1.5 percent SiOH groups. The blendS nX£ was ageS about Ph^uTrhe riS 

reaction product contained, on the average, about 10 percent resulting 

25 NH s CH s CH 2 NH{CH 2 ) 3 Si03« 

units, 20 percent CH^iO^ units and 70 percent (CH^SiO units. One hundred parts of the oolvoraano 
s.loxane reaction product and 30 parts of Triton* X100 formed an opaque, white Kre Uoo^add no i d 

8 C,6ar °" c ° ncentrate was ° b ^'"ed. A clear blue microemulsion ^w^sTrmed ^heJ te oJ 
concentrate was rapidly dispersed in about 2000 parts water. n me °" 

Example 22 

HO(CH 3 (CH 2 =CH)SiO),H 
where x averages about 8 {viscosity of about 30 cs at 25°C) and 15 parts of 
40 (CH 3 0) 3 Si(CH s ) 3 NH(CH 2 ) 2 NH 2 . 

• Stor^S vinylmethylpoiysiloxane (100 parts), upon being mixed with 30 parts of 

inton Al02surfactant,formedanopaquemixture.Upontheadditionof5partswater aclear rnin^w,,; 
concentrate was obtained when the clear oil concentrate was rapidly d^Sin 2000 pSs w«er a^ea 
45 blue microemuls,on with an average particle size of 0.032 pm was obtained. uuupartswater ' a clear 

Example 23 

This example demonstrates the preparation of microemulsions using a polar qrouo containino 
polyorganosiloxane wh.ch is diluted with a polyorganosiloxane which does not contain P^aTgroups The 
50 polar group containing polyorganosiloxane can be described by the average formula 

{CH 3 ) 3 SiO((CH 3 ) 2 SiO] 96 [CH 3 QSi] 2 Si(CH 3 ) 3 

where Q is 



30 
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-CH 2 CH(CH 3 )CH 2 NHCH 2 CH 2 NH 2 . 
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amino-functiona. sHoxane, 20 parts 

produced an opaque, white mixture. Upo \**«" *, 1 < ^"JT^ and 100 parts Triton® X405, a 

bss^^ ^ was obtained - 

5 ^s-mplei^ 

into shampoo bases or subjected to ^"^^^S^nc., Hoboken, New Jersey. Several 
28 percent aqueous solution of sod,um ^ 

S Standapoi® ES-3 fo //^ Mm) was 

„ The microemulsion of Exampl •^j^^SSSSl Methoce?* E4M, a hydroxypropyl methyl 
mixed 1 to 1 by volume) with a 2 Percent aqueous so u m icroemulsion was indeed 

seven months. H +rt _ Qma ii volume of the microemulsion of Example 14 (5 

20 ^n^ ~ "° *— miCr ° emU,Si ° n 

eVen ^=^ea,so prepared from ^ 

in the presence of the electrolyte MgCI, .A .dear " l | ^ifflEl«Llon«i 
25 aminofunctional silicone, 30 parts ^^^^^£^IX^'£Si 1900 parts water or about 
obtained when the clear oil co ncentrate ? ed from n00 parts of 
1900 parts water containing 2 percent^ ^ *^^J$ ™™S * ater , and 0.3 parts MgCI 2 . Upon 

30 was obtained. 
Claims 

1. A polyorganosiloxane microemulsion of the oil-in-water type characterized by consisting essentially 
° f (A) a polyorganosiloxane which contains at .east one polar radical attached to Si through S-C or 
Si— O— C bonds or at least one silanol radical, 

(Wa surfactant which is insoluble in said polyorganosiloxane, and 

(C) water diverse chase and water is the continuous phase, wherein 

^X^^^^^^ an ™k size of ,ess * an a14 ' m a " 

wherein said polyorganosiloxane ™croemuls on oi ,. in . wate r type by formulating a 

2. A process for preparing a POtvo^nosiio^ emulsion of the o. in w wp^ y f ^ rf ^ 

translucent oil concentrate from a ^^"S^^'S,^ '"watar. characterized in that, the 
least one surfactant and water and ithen ^putting ^Jf^^^^^^ghs^orSi-O-C bonds 
polyorganosiloxane contains at leasrt one polar radical attachec m . s ™ a , sMoxane at 

or at least one silanol radical and at least f «^^^^ 8 e 'SS?irt oH concentrate is of 4 to 30 
the temperature of mixing, the amount of ™ ? o r /^ 

parts by weight per 100 parts of P°*°X Q °" in water where the average 

the oil-in-water type by rapidly d s persing »J trans ^^"J^ than about 0 .l4um and which 

Sn/^ b - d °" ^ W6i9ht ° f 

microemulsion^ ^ ^ ^ % ^ polvorganosi , OX ane contains si.oxane units of 

55 general formula 

R a Q b SiO (4 -a-b)/2 
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40 



45 



50 



ant * R c SiO(4- o) /2 

50 wherein 

a is from 0 to 2; 
b is from 1 to 3; 
c is from 1 to 3; and 
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wheraT Rh a m^SJnthydrocarbon or substituted hydrocarbon radical and Q is a polar radical 
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attached to silicon through S^-C or Si— O— C bonds where Q contains at least one substituent selected 
from the group consisting of amines, amine salts, amides, carboxylic acids, carboxylic acid salts, carbinols 
phenols, sulfonic acid salts, sulfate salts, phosphate acids, and phosphate add salts or Q is a hydroxy! 
radical; wherein said insoluble surfactant is present in an amount of 10 to 200 parts by weight per 100 parts 
by weight of polyorganosiloxane and which is sufficient to provide at least one monomolecular layer of 
said insoluble surfactant for said polyorganosiloxane in the microemulsibriV 

4 A translucent silicone oil concentrate further comprising a surfactant and water characterized in that 
Hi 8 5! I*. 6 °J! ,s a Po'Yo^anosiloxane which contains at least one polar radical attached to Si through 
Sr-C or Si—O-C bonds or at least one silanol radical which is liquid at the temperature of mixing with the 
surfactant the surfactant is insoluble in said polyorganosiloxane and present in an amount of 10 to 200 
parts by weight per 100 parts by weight of polyorganosiloxane and the water is present in an amount of 4 to 
30 parts by weight per 100 parts by weight of polyorganosiloxane. 

5. The translucent silicone oil concentrate as defined in claim 4, characterized in that said 
polyorganosiloxane contains siloxane units of general formula 



and 



RaQbSiO (4 - a _ by2 

ReSiO (4 -. c y2 



wherein 
20 a is from 0 to 2; 
b is from 1 to 3; 
c is from 1 to 3; and 
the sum le+b) is from 1 to 3; 

wherein R is a monovalent hydrocarbon or substituted hydrocarbon radical and Q is a polar radical 
25 attached to silicon through Si-C or Si-O-C bonds where Q contains at least one substituent selected 
from the group consisting of amines, amine salts, amides, carboxylic acids, carboxylic acid salts, carbinols 
phenols, sulfonic acid salts, sulfate salts, phosphate adds, and phosphate acid salts or Q is a hydroxy! 
radical. 7 1 

30 Patentanspruche 

wesemHd^ d6S 6,H>| - Wasser - T yP s ' dadurch gekennzeichnet, daB sie im 

(A) einem Poiyorganosiloxan, das mindestens eine an Silizium durch Si— C oder Si-O-C-Bindunaen 
gebundene polare Gruppe oder mindestens eine Silanolgruppe enthalt 
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- - i r~r~~ ~~ — .u^oiww cmc vjhoi iwiy i uppt; eniflciiL, 

(B) einem in dem Poiyorganosiloxan unldslichen oberflachenaktiven Mittel und 

(C) Wasser, 



wobei das Poiyorganosiloxan die disperse Phase und Wasser die kontinuierliche Phase bilden und das 
Po yorganosiloxan in der Mikroemulsion eine mittlere TeilchengroSe kleiner 0,14 urn aufweist und die 
40 Polyorganosiloxanmikroemulsion transparent ist 

2. Verfahren zum Herstellen einer Polyorganosiloxanemulsion des 6l-in-Wasser-Typs durch Ausbilden 
eines transparenten olkonzentrats aus einem bei Mischungstemperatur flussigen Polyorganosiloxans 
mindestens einem oberflachenaktiven Mittel und Wasser und anschlie&endes Einbringen des Konzentrats 
in Wasser dadurch gekennzeichnet, daB das Poiyorganosiloxan mindestens eine an Silizium durch Si-C 

45 Oder Sh-0--C-Bindun g en gebundene polare Gruppe oder eine Silanolgruppe enthalt und mindestens 
eines der oberflachenaktiven Mittel bei Mischungstemperatur im Poiyorganosiloxan unloslich ist, die 
?on f ZU ^l Aus .^ ,,den des transparenten olkonzentrats zugegebenen Wassers 4 bis 30 Gewichtsteile 
SSL w Gew i chtst ^ ,,e Poiyorganosiloxan betragt und man eine Polyorganosiloxanmikroemulsion des 
olnn-Wasser-Typs durch schnelles Dispergieren des transparenten olkonzentrats in Wasser ausbildet 

50 wobei die mittlere TeilchengroB des Polyorganosiloxans in dieser Mikroemulsion kleiner als etwa 0 14 urn 
ist und s, e von 5 bis 55 Gew.-% Poiyorganosiloxan bezogen auf Gesamtgewicht der Mikroemulsion enthalt 

3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB das Poiyorganosiloxan Siloxaneinheiten 
der aligemeinen Formel enthalt 

55 R a QbSiO {4 _ a , b)/2 
und 

R c SiO <4 - c y2 

in denen 

a von 0 bis 2, 
6o b von 1 bis 3, 

c von 1 bis 3 und 

die Summe (a+o) von 1 bis 3 betragt, 

wobei R ein einwertiger Kohlenwasserstoffrest oder substituierter Kohlenwasserstoffrest ist und G 
eine an Sihzium durch Sh-C oder Si-O-C-Bindungen gebundene polare Gruppe ist, wobei Q mindestens 
65 emen Substrtuenten ausgewahlt aus der Gruppe bestehend aus Aminen, Aminsalzen, Amiden, Carbon- 
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sauren.Carbonsauren^ 

und Phosphatsauren Salzen enthalt Oder Q «Wgjpp Gevvichtsteile des Polyorganosiloxans 

aktive Mittel in e.ner Men S\ von 10 b.s 200 G^^ Schjcht deg unlosnch en 

dadurch gekennzeichnet, daft das binconoi e GruODe oder mindestens eine Silanolgruppe 

durchSi^oderSi-^-B,ndungen^^^^ jst das 

enthalt das bei der Temperatur des uri^fc* I* und in einer Menge von 10 bis 200 

10 SSSS^^ in elner Menae von 4 

siioxan SHoxaneinheiten der allgemeinen Forme! 



75 



R a Q b SiO (4 -a-b)/2 

und 



R 0 SiO ( 4- c >/2 

enthalt, wobei 
20 a von 0 bis 2, 
b von bis 3, 
c von 1 bis 3 und 

die , Summe ; (a+ 6) vor . 1 ' JJ^^Jffnwt oder substituierter Kohlenwasserstoffrest 1st und I Q eine 
und R ^^^^SSSSSS^ gebundene polare Gruppe ist, wobei Q mindestens 
25 an S.ltziurn durch S.-C^ ode B '"° ung Q £ beste hend aus Aminen, Aminsalzen, Am.den. 

SS£KES^ F G 3en suifonsauren Salzen, Su.fatsa.zen. Phosphor- 

32 'und phosphorsauren Salzen oder Q eine Hydroxylgruppe ,st 

30 Revendications 

1 U„e irtaotnuMoii da ^m-M * <™ e e " " « u '"' e 

mfe ?S S nSede tel que defini dans la revendication 2. dans lequel ledit polyorganosiloxane contient des 
motifs siloxanes de formule generale 
55 RaQbSiO (4 - a -b)/2 



et 
ou 



R 0 SiO (4 ~ 0 )/2 



60 



a vaut de 0 a 2; 
b vaut de 1 a 3; 
c vaut de 1 a 3; et 
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^^ll 0 ™ 6 f r les i? lin 1 es ' les se| s d'amines, les amides, les acides carboxyliques, lea sels d'acides 
^TV 65 le ? ph t n0 ' S ' ,es Se,s d ' acides sulfoniques, les sels sulfates .es ac des 

& of/sen d acides P hos P^°u 0 <* radical hydrox Y ,e: Wit agent tensioactif insoluble 

etant present en une proportion de 10 a 200 parties en poids pour 100 parties en ooids de 

tSSffSSSZ 61 ^f^f nt8 P ° Ur f ° Umir 3U m0inS Une coucha monomolSSH. de ledTagent 
tensioactif insoluble pour ledit polyorganosiloxane dans la microemulsion 

4. Un concentre d'huile de silicone translucide comprenant en outre un agent tensioactif et de I'm. 

caracter.se en ce que I'huile de silicone est un polyorganosiloxane qui contient aumolnsun radXal oolalre 

fixe au S. par des Hysons Si-C ou Si-O-C ou au moins un radical silanol qui est Hquide A ta t m£ 

de melange avec I'agent tensioactif, I'agent tensioactif est insoluble dans ledit po yorganosZane et 

XSnSane. 6 " 4 * 30 P " B « *" P ° ids P° ur 100 ^ -HS* 

n„o * j£ t con f entrt d ' h M Me de S " iCOne franslucide tel defini dans la revendication 4, caracterise en ce 
que, ledrt polyorganosiloxane contient des motifs siloxanes de formule generale 

et R.Q b SIO ( «_^ bW 

20 ou RcSiO (4 _ cKI 

a vaut de 0 a 2; 

6 vaut de 1 a 3; 

c vaut de 1 i 3; et 

la somme (a+b) vaut de 1 a 3; 
25 oD R est un radical hydrocarbone ou hydrocarbone substituS monovalent et Q est un radical oolaire fixe au 
•town par des liaisons Si-C ou Si-O-C oii Q contient au moins un substituant cho sT dans le groune 
forme par les amines, les sels d'amines, les amides, les acides carboxylioues les sels d'S! 
carboxyHques, les carbinols, les phenols, les sels d'acide sulfoniques ?te 2ta su fates ?es ? acides 
phosphates et les sels d'acides phosphates ou Q est un radical hydroxyle. 



w 



rs 



35 



40 



45 



SO 



55 



60 



65 



21 



